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Description 

BACKGROUND OFTMir ,mwi=m T ^ n 
5 Field of The Invention 

sitive resin layer capable of contributing to the formation of an ink pathway on sSSTte tTnl^Xad ^SSSl 

coabng res,n layer on said photosensitive resin layer, and removing a predetenS nk^a^v 

said photosensitive resin layer by way of elution to form an ink pathway. V 9 P ° r, ' 0n 

IS Related BarJc ?T , , pr < ^ 

[0002] There are known a number of ink jet heads used in an ink jet printing system (or a liquid let recordinc 

^c^T 9 ^ t,n9 - IT* ' nk j6t h6adS are ^ P rovided with a discing ^S^SShSSZ 
occasionally called an orrfice) for discharging printing liquid (ink), an ink pathway «^^^^cJ^£ 

ml1,^ an JT 9y 9 enerati "9 e,emen * *» generating energy utilized foVdischarging said d,scr W9 
E??5L • P'o^cKon of such Inkjet head, there is known a process wherein fine grooves for the formation Of 

■nk pathways are formed at a given plate made of glass, metal or the like by way of cutting oToclssfno oTScniS 

videdv^ discharging energy-generating elements to form ink pathways. However, as for this prc^essforTe o 

r °l an j t ?"* are SUCh prob,ems 35 WHI he desc ^ ? the fonow^ng T^lTmTcSe Z^e 
^ saKl f ,ne 9?°^ ^ way of the cutting processing, problems entail in that it is diff cultYcJ et.cn rfthe f£e 
grooves to have a smooth inner wall face, a crack or/and breakage are liable footer at the plate. ar^thereforradesT 
able yield cannot be attained. In the case where the formation of said fine grooves by waj of th^STrccesSa 
problems entail ,n that it is difficult to attain a uniformly etched state for all the fine grooves obtained aS thfprSSs 
for practcng the etching processing is complicated, resulting in an increase in the production cosfrnerefore SETJ 
a tendency tor ink ,et heads produced according to the above process for the production of an in^jel SStota TvJrieS 
m pnnting charartenst.es and therefore, the above process for the production of an ink jet headTs dTcutt to S 
mass-produce a deniable ink jet head having ink pathways having a uniform pattern at a nigh yieJd. .n Stion SS 
the above process for the production of an ink jet head, there is also a problem in that upon joining the plateSn^ie 
Zl^°cTJl TT**!** a " "* j6t h6ad> pfGcise between ^ members cannot be e^con! 

TSPaJ?^ to tt e,imi " ate * e P"*ems in *™ foregoing process for the production of an ink jet head. U.S. Pat No 
^ZXIESZ T£ 10 asd0Cument . 1 > disc,oses a P™** for the production of a liquid jet recording heS 
( v I "Zlt ] Wh ' Ch COmpr,ses Priding a substrate tor an Inkjet head which is provided with energy gener- 
ic STS , ,SpOSed ,here0n ' formi " 9 3 dry ,Hm ^mP 05 ^ ° f a Photosensitive resin material on the substrate for 
an ink et head, formmg grooves for the formation of ink pathways at the dry film by way of photolithography joining a 
topplatemadeofgla^^ 

ZV^Z^ln^^^^ CUtf " 9 " - P °* n ° f - to ^ d ^ing ou£ 
[0005] The process for the production of an ink jet head described in document 1 has advantages in that as the 
grooves for the formation of ink pathways are formed by way of photolithography, the grooves can be pTecle.? fo?nS 
asdesired; and the joining of the substrate for an ink jet head to the top plate can be easily conducted wft^S a 
srty of sev ereJy positioning the two members since the grooves for the formation of ink pathways arZ^^tol^i 
at the energy generating elements-bearing substrate for an ink jet head prior to joining sL»*e to toe to X? 
However, as for the process for the productionrtan ink jet he^ddescrfo^ 

as win be described in the following. That is. (1) in the step of joining the substrate for an ink jet hSSSjST 
"f 6 ,0 961 thS ink P 3 '^ tormed ' wherein ^re is a tendency for the resulting ink ^mwaTs tote 
( ) "I thS ^ * mechanical, y «*»"» *• joined body in order to form the discharging ouSets atS^useo 
during the mechanical cuttrng is liable to get in the ink pathways, wherein the resulting ink jet head is liable to sSS^n 
ctoggingduring the operation thereof for performing printing; and (3) since the ink patWfor^portionTd lZ 

Z^^st^Z? ^ 9m9 ^ ^ * meChantea ' ,y ^ *' *"* ^* * 
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[0006] Consequently, the process tor the production of an ink jet head described in document 1 is also not suitable 
for the mass-production of a high quality ink jet head at a high yield. 

[0007] In order to eliminate these problems. U.S. Pat. No. 4.657.631 (hereinafter referred to as document 2) discloses 
a process for the production of an ink jet head which comprises providing a substrate tor an ink jet head which is pro- 

5 vided with energy generating elements disposed thereon, forming a resin pattern (that is. a resin solid layer) composed 
of a solubilizable resin at a predetermined ink pathway-forming portion on the substrate for an ink jet head, forming a 
coating resin layer composed of epoxy resin or the like so as to cover the resin solid layer on the substrate for an ink jet 
head hardening the coating resin layer, and removing the resin solid layer by elutng rt to form ink patoways, whereby 
obtaining an ink jet head. In addition. US. Pat. No. 5.331.344 (hereinafter referred to as document 3] (discloses :a\ proc- 

w ess for the production of an ink jet head which comprises providing a substrate for an ink jet head which 'S provjded wrth 
• energy generating elements disposed thereon, forming a two-layered photosensitive layer comprising a first photosen- 
sitive layer and a second photosensitive layer on the substrate for an ink jet head, forming a latent image pattern for the 
formation of ink pathways at the first photosensitive layer while forming a latent image pattern for the formation of dis- 
charging outlets at the second photosensitive layer, and developing these two latent image patterns at the same time. 

,5 whereby obtaining an ink jet head. Further. U.S. Pat. No 5.458.254 (hereinafter referred to as document 4) discloses a 
process for the production of an ink jet head based on the process described in document 2 wherein an ionizing radia- 
tion decomposable photosensitive resin is used as the constituent resin of the resin pattern (the resin sold layer) in the 
process described in document 2. . 
[0008] In any of the processes described in documents 2 to 4. a solubilizable resin layer is disposed at a predeter- 

20 mined ink pathway-forming portion on the substrate for an ink jet head and a coating resin layer is disposed on the sol- 
ubilizable resin layer while maintaining the resin layer as it is. and the resin layer is removed by way of elution. wherein 
desired ink pathways can be precisely formed without being deformed and without the incorporation of an adhesrve into 
the ink pathways which is occurred in the case of the process for the production of an ink jet head described in docu- 
ment 1 Further, in the case where an end portion of the substrate for an ink jet head which is provided with the coating 

25 resin layer thereon should be mechanically cut as in the process described in document 1 . since the solubilizable resin 
is charged in the ink pathway-forming portion, a swarf caused upon the cutting operation is prevented from getting into 
the resulting ink pathways and the resulting discharging outlets are prevented from suflenng from a breakage. 
[0009] In documents 2 to 4. as the solubilizable resin, there is used a positive type resist in view of easiness for 
removal. The positive type resist is capable of forming a desired pattern by virtue of a difference between the solution 

30 velocity of an exposed portion and that of a non-exposed portion. In any of the processes described in documents 2 to 
4 the ink pathway-forming portion is subjected to exposure and thereafter, it is removed by way of elution. 
[001 0] In any of the processes described in documents 2 to 4. the formation of the coating resin layer on the ink path- 
way-forming portion is conducted by way of so-called solvent-coating process. The solvent-coating process is con- 
ducted in a manner of dissolving a resin, which is to be applied onto an object in a given solvent and applying the 

35 resultant liquid onto the object The solvent-coating process is typically represented by spin coating process. The spin 
coating process has an advantage in that a film having a uniform thickness can be relatively easily formed. 
[001 1 1 Now. particularly in the process tor the production of an ink jet head of a so-called side shooter type which has 
a discharging outlet above an electrothermal converting body as an energy generating element capable of generating 
energy utilized for discharging ink. said discharging outlet is formed at the coating resin layer and therefore, the thick- 

40 ness of the coating resin layer is an important factor of deciding the distance between the electrothermal converting 
body and the discharging outlet which governs the ink discharging characteristics of the Inkjet head. In view of this, toe 
formation of the coating resin layer in the production of a side shooter type Inkjet head is usually conducted by the spin 

mom "in^case of forming the coating resin layer by the solvent-coating process, as the solubilizable resin layer 
comprised of the positive type resist which corresponds the ink pathway-forming portion is previously deposed as 
above described, it is important to have a careful attention for the solvent to be used. Particularly when as the solvent 
used in the solvent-coating process, a solvent having a excessively strong dissolving power is used, there is a tendency 
in that the exposed portion of the solubilizable positive type resist is dissolved while the non-exposed portion thereof 
being partly dissolved, wherein the resulting ink pathways are liable to be accompanied with a deformation. 
[001 31 By the way in order to form a film having on a substrate for an Inkjet head at a uniform thickness by the solvent- 
coating process (that is. the spin coaling process), it is necessary to property adjust the evaporation rate and viscosity 
of a solvent used. As the film thus formed in the ink jet head field, it is usually made to have a thickness which rs thicker 
than that of a film formed in the semiconductor device field. Therefore, in order to form such thick film at a uniform thick- 
ness in the ink jet head field, related film-forming conditions are necessary to be more severely controlled m companson 
55 with the case of forming the film in the semiconductor device field. 

[001 41 As the thickness of the coating resin film governs the discharging characteristics of the resulting ink jet head 
as above described the adjustment of the evaporation rate and viscosity of the solvent used eventually affects to the 
yield of an ink jet head obtained. Particularly toe use of a solvent having a low evaporation rate can easily attain the 
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formation of a film at a uniform thickness Hnm/ov/or «?rxu™*~ u~ - 

ing power. In the foregoing ^S^^^SS^T!? T rate are strong in dissotv- 

dissolving power is used uponSS iSSSSSST, n pro ^ u( * on <* an ink J* head, when a solvent having a strong 
is liable to oTur at the reSg^ ^^?S^J!r! > f n , 0 ' ^J?* 8 ^ ^ 3 deforma ^ 
makes it difficult to attain an 4rovemS 30 "* jet head ™* situation 

for an ink jet head, forming a c«Z^^ y ^ on ffS^SSS fc * mationof an ink pathway on a substrate 
pathway-forming portion of the pXJS^ and removin 8 a determined ink 

that it is dfff icuft to efficiently form a ft £ta " . P> * W * **• fe 3 prob,em 10 

production of a high quality ink jet head i^SSSdjS deform3t, ° n for 3 " "* jet head and to the mass- 
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«on even when a soivent hav^ X^^TSS f - *?^ r T 3n ink no 

process and to mass-pSduce a °fS^ttZX%£^£ ^ ^ ^ * ^ * 

Kd£«^ 

mined ink pathway-forming portion c>n a^T fo ?S fe ^ 31 3 predeter - 

resin layer is formed on the crosslinks phot^nlL^r * ' p ^ otosens,t,ve * crosslinked. a coating 
tion of the crosslinked photoser^ayS^cn^nS^ TT° * to a determined por 

resin layer, the above alms can bie^vSy^atSTs^S^ 5l *" "* P3thway ,hr0U9h 1,16 

on this finding. enecnveiy attained as desired. The present invention has been accomplished based 

of the coating resin layer. Paxnway at a high y,eld while easily attaining uniformity for the thickness 
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prLntlnve^ 
^gln 9 ^ 

prese* ^ntn^aTbe'useT " * * * *** " ink * according to the 

DESCRIPTION OF THF jNVFNTIOM AND PRFrr B p C n embodimfmtq 

[0023] The present invention attains the above obiects That fe th* «r<~=.,. • • 

oojects. That is, the present invention is to provide an improved proc- 
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ess which enab.es to effective* and efficient* produce a high qua.* ink jet head without the foregoing problems found 

in the prior art. . . . k iet nead including an ink pathway com- 

[0024] Particular*, the present foventjon lies in a P™^^^^ for discharging ink 

Lnicated with a discharging outlet and an energy J ent SSSSSSor an ink jet head which is 

from said discharging outlet, said process comprismg the steps of ^ ®j SSSJJLn layer comprised of an ionizing 
provided with said energy generating element thereon. 00 form.ng a Pj^JJJJ™ ^id substrate so as to cover 
Nation decompose photosensitive resin ^S^^^? p ^^^eS layer to crosslink, 
sad energy generating element disposed on sad substrate. f^^JSosSSS^S layer, frv) forming a coat- 
ing treatment to convert said phctosensfcve r ^"^^ ^ p ^^ e P r Z^S^ng resin layer, (vi) irradiating 
ing resin layer on said crosslinked photosens.t,ve ^^^*^X1SSmZo resin l^er to decompose 
ionizing radiation to said crosslinked P^^^^ t J of said ink pathway, and 
£ ^%?^^^r^^^Z sa« ionUing ration to thereby form sa* fok 

layer contributing to the formation of an ink pathway >* « .an "^S^t^rS. tajl. the coating resin layer is cm- 
strong dissolving power is used in the coating P^^^^^^i^er. wherein a precise ink path- 
dentJy formed while attaining a desired ^^^^^^^^Ink et head at a high yield. The 
way with no deformation can be effectively formed. ^^^^JXe^substantial limitation for the.soh 
process of tfne prevert invemion has former pronou^ 

25 f^SrSSthe process fc^thepr^ 

ernbodiment and a second embodiment which will be descnbed below 

S in iTe following, description will be made of each of the two embodiments. 

30 First Embodiment 

I0O291 The M an*=*nen, is M< .0 a process to "^'"^SSSfC 
SJL- m, a ****** — " SS?|J ,HSls3.. *r an >*» head 
M f«m aald <«*«,*» >*«. »* ■^LSTZUTw^** 7>*=**<w»<a resin lays, c»*»iseo « 

-tortoWMetoWtormalionrfanink^ 

said pnMMaMd PC*- ESSTSKil ^2 hssiwed ^ aaM ionsdlig iMWIon. » fcnn- 

scsssxse.- ta^^sis^^^ 

bilize said ink pathway-forming pattern, and (0 removing sa.d mk patnway ion™ y n» 

form said ink pathway communicated with the dsd«^ I toFtGs . 1to 9. FIGs. 1 to 9 are schematic 

[0030] The process of the f irst enfood.ment will ^^ ^'^7^ 9 ^ere is described of the production of an 
views for explaining production steps of J^^Sowev'^ i^Elptt-on purposes, ft should be 

S ^the process of the M embodiment, there is firstly provided a substrate 1 for an InkJet head. 
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[0033] 



JX?L ■ ^ may 66 conslituted b * an appropriate material selected from the group consist™ of silicon 

mfnLrTrf 5 ' t * M ^L and a " 0yS ' ^ substrate 3,50 serves "°» ^ as anTpS^foS 
member but also as a .nk chamber wall-forming member. Other than this, the substrate further seV^ a^uDnSS 
a photoser.srt.ve resin layer (which will be eventually removed) and a coating resin laye r whfch wXS^E^T 
There is no particular limitation for the shape of the substrate expla.ned. 

S22 J^S^ , ~ W 2 «" *"-«• con- 

h.gh-molectrtar compound havmg a molecular weight of 10000 or more is converted into a low-molecuter II!!': 
desirabi^aS onl^ZT"^ ' P^ 056 " 8 ^ resi " *» - *• photosensitive resin .ayer 4 in a 
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[0042] Trie aoove __:TT ira , is cinolvmerized with a given crosslikable structural unit 

boxylic acid chloride group, hydroxy! group, and unsaturated dwwewna reactive 
groups. Specific «"5!«^ 

"^"S^I^^ cr «* ,inked usin9 a proper cross,inWn9 a9ent i or : 

or ionizing radiation Alternatively. ^ reac tion by the irradiation of ionizing radiation, it is possible to 

proper haidner). In the case c* caus.ng *"2JSSJS3S inflator cation polymerization initiator or the .ike), 
use a proper sensitang agent (such as a •^^SSS^SSrturtl and the crosslinkable structural unit in 

eWen nu upon HAta ol ionizing lezMon J^^reee a,™** e) fte *olosei«e». resin coreeininf, IKe 
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[0046] in the present embodiment it is desired for the photosensitive res,n layer to be ^^^J^^^ 
Sng polyvinyl tetone series compounds. The polyvinyl ketone series compounds f^^^ h J^^ JjJJJ" 
Ssition reaction (or sensitivity) against ionizing radiation and therefore, the removal of the photosensrtve resin layer by 
way of elution can be shortly carried out 

J5»7] The formation of the photosensitive resin layer 4 may be conducted by a manner erf proving • ^ohAon can- 
S a given ionizing radiation decomposable photosensitive resin dissolved in a g.ven solvent the sduton 

onto a proper film such as a PET film to form a liquid coat on the film, convertng the bquri coat on the film .nto a dry 
film, and transferring the dry f Dm onto the substrate 1tor an ink jet head byus.nga larmnator 
[0048] AHernatively. the formation of the photosensitive resin layer 4 may be conducted by means of the solvent-coat- 
ing process such as spin coating process or roll coating process. . „ ihoroln 
[0049] The photosensitive resin layer 4 thus formed is crosslinked by heating it or m-ad.at.ng .onmng rad.at.on thereto. 
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S S l P »?^ enSitiVe c^ in ,8yer cross,inked is substantially insoluble in organic solvents. 

a fused resin and applying the fused resin o^ tho nTTJ,^ n eat-fusing any of the above hardening resins to obtain 
above described. Kr*!&5^ <* Herein, as 

photosensitive resin in a state of^3SS^fcSS21JS?- ^' nk ^ ,on,zin 9 decomposable 
forming pattern is never dtaoMta Mh»m!££Z^ ° n 1 ^T* ^ b6CaUSe 01 »*• the ink Pathway- 

coating process and tJS?SSS?lS, « ^asle^LZ ST" ? T 9 ^ ^ b/ SOlvent - 
formation of the coating resin layer andbec^rf JL iSTl £ I* ^ d,ssolv,n 9 P° wer - can be used for the 
the formation of the c^tinTrS **** COUld not have be *" «** for 

resin layer. Particularly as for ~ "mtolrt ^ , ** *** ^ ,or *» formalton * *e coating 

[0055] After the £££ irttSSSSSK Td^r" 1 ^' m **™ m feSin 030 be -«*^ used 
of dry etching using oxygen plasmT^ * ' d,SCharg,n9 out,ets are *»med at the coating resin layer by way 

5 mler° rmati ° n * 1,16 diSCha, ° in9 ^ * ** -ay be conducted, for example. in the fol- 

S supJiS STcLTg ^treTJSS? 7 SK" * ^ 8 ^-forming patterning 

forming pattern. ATtSS^r^ 

resistance to the dry etching using^S pl'asmT JeSc e^foT S^h t T* ** **" 85 * 3 s^ 8 * 
po.ydiphenyl siloxane (trademark STbCttSl^r^ *•*""■■* 
polyphenyl silcesquioxane and silicon-coiTteinin^^o*^ • ^ Kabushlta K a<sha). polydimethyl siloxane. 
radiation function^ type i^^^ZT^ZZ^^Z^J^ 6 °? 6 ^ 
SS UV q ray - ,UnCti ? nal resiste which "~ be *" ^XSSSSI usaSe S,hC ° n SWieS 

oxygen plasma is died to ESSE* uS a^SSic S^^T 9 "J* 9 " ^ ** ^ 
ratus or a magnetron ion etching apparattis A?X I 9 such 33 a reacti ve etching appa- 
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end point may be set at the stage where the etching reaches the ink pathway-forming pattern 4a There is no need for 

a precise detection of the etching end point . „ 

[0059] Other than the above described dry etching manner using oxygen plasma, the for of the d,sd tajng 
at «,« ratine resin laver may be conducted by a manner of superposing a mask having a discharging oullet- 
^ViX^XSS^^ ^subjecting to irradiation of excjmer laser or ^ manner of 
SSCme coaling resinTayer by a photosensitive resin, foliowed by subjecting the coating resin layer to photob- 

lSV*T™e ler^discharging outlets has been formed using oxygen plasma or excimer laser, ft * neces- 

t 7£?££2K otiJScharging outiefs at the coating resin layer 6. as shown in FIG. 8 ionizing radiation 
fs^L^ toSTpTtniay-forming paSem 4a through the coating resin layer 6 to soluble the ink pathway-form,ng 

K' Finally, the solubifeed ink pathway-forming pattern 4a is eluted with the use of a solvent to remove ft. whereby 

lS?tne« 
ttTarnatteT^^^ 

shoSeThS of Charging ink in the direction along the face on which energy generating elemerrts are arranged. In 
Se Se^here Z prefer? invention is employed for the production of the edge footer _ type ink »« >^**^ 
oSets are formed at an end portion of the substrate for an ink jet head havmg the coating resin layer formed thereon 
and therefore, the above discharging outlet-forming step is not necessary to be conducted. 



Second Embodiment 



100641 The second embodiment is different from the first embodiment with a point that in the first ^nbodiment. before 
SSIJS^SS^ layer, the photosensitive resin .ayer 

tern- but in the second embodiment, after forming the coating resm layer on the photosenstive resm layer, the pnoto- 
«;ensitive resin layer is patterned to have an ink pathway-forming pattern. ... „ 

SET rStoilany ttiVsecond embodiment is directed to a process for the production of an ink ,et head .ncludmg an 
nT P lwT~St^ a discharging out.et and an energy generating ^^^^^ 

33533S3S3S|SS3sss 

substiate so as to cover said energy generating element disposed on said substrate 

S 232^9 said photosensitive resin layer to crosslinWng treatment to convert said photosensrtrve resin layer into a 
"tlS a'coSSn Sr oTsaid crosslinked photosensitive resin layer to cover said crosstir^photosenjtive 

^S™"?«^d l Te?£u<*>n of », ink ,et h.ad ha»in« two tfischa^ outlete C«ita»>. <^T^ » «* 
fcx s!mp?Hicat^npurposes. It should be undetstood that the ink jet bead includes sik jet heads having a number of <fis- 
charaina outlets and also an ink jet head having a discharging outlet 

^process of the second embodiment, there is firstly provided a substrate 1 for an ,nk ,et head wh.cn ,s 
DrovWed with energy generating elements 2 and an ink supply port 3, wh.ch .s shown .n Fia 10- 
ranm I Then £l!Zn in FK3. 11. on the substrate 1 for an Inkjet head, there is formed a photosensitive 'es.n tayer 
I SmU^f S an S radiation decomposable photosensitive resin containing a crosslinkable structural unt so as 
to cover the enemy generating elements 2 disposed on the substrate. 

° 7 m Tn tne pTiem embodiment, the photosensitive resin layer 4 serves as a partial covert member of an nk 
SSL o hP fo m^Th^efore ft is desired that of the high-molecular compounds described m the formation of fte 
pathway to be formed. T nererore ins o^euu nolvmsthacrvlate series high-molecular compounds which excel in 
TT^l^S^te^^on %Z£Z£££Zn £er in the present embodiment. 

JoVll ^ ^fo^aSn of'^Phototenive resin Iayer4 using such po.yme.hacry.ate series high-molecular oonv 
S ma^i co^SX any of the manners described in the formation of the photosensrtrve resm layer ,n the f irst 



embodiment. 
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K?J2 !52£T^! reS ' n ^ 4 thUS form6d iS Cr0SS,inked ** hea «"9 « ° r ^dialing ionizing radiation thereto 
w P^ensrt. ve resin layer is crosslinked by the irradiation of ionizing radiation, it isTmXor 
course that .omzing rad.at.on hav,ng a wavelength by which the photosensitive resin layer itself is decor^osS is no! 

fS TZ* P ^T e "f Ve l^ n ' ayer *"* cross,inked is substantially insoluble in organic solvents. 

[0074] After the formation of the crosslinked photosensitive resin laver as shown in Flfi 1 o ihZlH t ~i 

^ntoyersonmeao^ 

£K [ J^V S ^ eSaS 3 Structural member 01 30 "* * "ead ^d therefore, the coating rSn laylr isTiuS 
to have a suffcent mechanical strength, heat resistance, adhesion property to the substrate 1 forTn ink fJt heS S 

mation of the coating resin layer in the first embodiment may be used 

[0076] Herein, as above described, the photosensitive resin layer 4 is constituted by the crosslinked ionizino radiatinn 
decomposable photosensitive resin in a state of being substantially insoluble in organic SS bSt 

tSSSET*" r6S,n *T fe M&i " *" 0,aaniC US6d "P°" toning the coatir^re^ayert me 

££2 ~ S2 Pm T' " enC ^. the Sensitive resin layer is never dissolved into Sie con^ZLta^ of 
coating resin layer Therefore, the interface between the photosensitive resin layer 4 and the coaSno SllSw Tis 

aSa^ntrS I^222l?? SUf,ering ,r ° m a ne9ative W,U6n - ™ s situa^SeTpi^ 

S^Sf^v substantial Hmrtation is present as for the solvent used upon forming the coating resin laver by 

?J w T T ^ Pr0 ^ ^ there,0re> "* S0,vent ' 6ven if * is a solverrt havi "9 a strong dissolving p^er c^ be 
£L5l*7t 0n "r*" ?f " 9 reSi " ' ayer ' and 06091,56 of ** 11 is »»*••*» resins, whi* SoThave 
been used for the formation of the coating resin layer by the solvent-coating process in the prior art foVtSformTtion^ 
the coating res.n layer. Particularly, as for the constituent resin of the coating res^er rt i no requS toS hioh 
resolution property and therefore, an optimum resin can be selectively used 9 
[0077] After the formation of the coating resin layer 6. discharging outlets 9 (see. FIG. 14) are formed at the coatinn 
resin layer. The formation of the discharging outlets may be conducted by a priolithogTaphy pracST Th^rnS 
T^rLTt^r" 5 b ^ 6 P^'^phy process may be conducTed. P for instanle. Se foSnTmSn?^ 
.s. n toe case of forming the discharging outlets at the coating resin layer by the photolithography DroceW^roJtina 
r^n layer ,s constituted by a hastening resin having a negative photosensitive p^r^T^ as showi in FK3M3 
the coatmg res.n layer 6 is subjected to light exposure through a discharging cJet-forSng pTtieming^sk 7 Svina 
«onft^ 

°^ ,6t - torm,n 9 P 3 ^" at *• mating resin iayer. wherein the discharging ouUet^rrZ pa - 
em comprises non-hardened porhons based on the shielded portions and the remaining portion of the coafiZ^n 
layer ,s hardened. Thereafter, as shown in FIG. 14. the non-hardened portions a^3£b^SiI2 
!E£ 3 ? < ! Vert ' Whereby formin 9 d'^ing outlets 9 at the cWrS^er f by ^ them *» 

[0078] After the formation of the discharging outlets at the coating resin layer, ionizina radiation is irradiate ,n a n,.. 

° l - lh r ph ° t0S6nsith ' 6 * contributes to i iS3^SS2jSi5SE 

hartened I coafng res.n layer to solubilize said predetermined portion. Particularly, as shown in S Z ^ 
patowayjormmg patterning mask 5. ionizing radiation is irradiated to the photosensitive resin layer torouah S te d 
ened coating resin layer to form a so.ubi.ized ink pathway-forming pattern Ja (see. FIG. 1 ^t^SSS£i S. 

[0079] Finally, as shown in FIG. 1 6, the so.ubilized ink pathway-forming pattern 4a is removed bv aluiino it whh th* 

£Jtouj!£^l!!?e*,!^ f""" •"* 0 *"** ••I— ««» rfecharrjing oo»« k conduced Mm 
M tlTc^ZTT ^ «^ ™^«/r» «• Tte * doe K Ine far* SfSS 

^ («*»y*n»ng portion Of pholosensitvo resin layer 4 J in a solubiaert aaTatStea? ia 
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[0082] Further, in the present embodiment, the substrate for an ink ink jet head has a substantially flat surface upon 
forming the coating resin layer by the solvent-coating process, there can be easily attained a flat surface for the coating 
resin layer formed. This situation provides an advantage in that the distance between the discharging outlet 9 and the 
energy generating element 2 can be precisely controlled. 
5 [0083] In the following, description will be made of an ink-jet apparatus (UA) in which an Inkjet head obtained accord- 
ing to the present invention can be used as an ink jet cartridge (UC). 

[0084] FIG 32 is a schematic diagram illustrating an example of such ink jet apparatus (UA). In FIG. 32. reference 
numeral 20 indicates an ink jet cartridge (UC) provided with the nozzle group which discharges ink onto the pnnting sur- 
face of a printing sheet fed on a platen 24. reference numeral 16 a cartridge HC to hold the UC 20. which is partly cou- 
w pled to a driving belt 1 8 of transmitting the driving force of a driving motor 1 7, and slidably mounted on two guide shafts 
19A and 1 9B arranged in parallel to each other, thus enabling the UC 20 to reciprocate along the entire width of the 
printing sheet 

[0085] Reference numeral 26 indicates a head recovery device which is arranged at one end of the traveling passage 
of the UC. that is. a location opposite to its home position, for example. The head recovery device 26 is driven by the 
is driving force of a motor 22 through a transmission mechanism 23 in order to cap the UC 20. Interlocked with the cap- 
ping operation for the UC 20 by a cap unit 26A of the head recovery device 26. an ink suction is conducted by an appro- 
priate suction means provided in the head recovery device 26 or the pressurized ink feeding is conducted by an 
appropriate pressure means provided in the ink supply passage to the UC 20. When the printing operation is termi- 
nated, the capping is conducted to protect the UC 20. 
20 [0086] Reference numeral 30 indicates a wiping blade made of silicone rubber, which ts arranged at the side end of 
the head recovery device 26. The blade 30 is held by a blade holding member 30A in a cantilever fashion, and is dnven 
by the motor 20 and the transmission mechanism 23 in the same manner as in the head recovery device 26, hence ena- 
bling it to engage with the discharging face of the UC 20. In this way. the Wade 30 is allowed to extrude in the traveling 
passage of the UC 20 at an appropriate timing during the printing operation of the UC 20 or subsequent to the dis- 
ss charge recovery process using the head recovery device 26 in order to wipe dews, wets, or dust particles on the dis- 
charging face of the UC 20 along the traveling of the UC 20. 

[0087] In the following, the present invention will be described in more detail with reference to the following examples 
1 to 7. which are only for illustrative purposes and not intended to restrict the scope of the present invention. 
[0088] The following examples 1 to 4 and 7 are belonging to the first embodiment of the present invention and the 
30 following examples 5 and 6 are belonging to the second embodiment of the present invention. 

Example 1 

[0089] At first, there was provided a substrate 1 made of silicon for an ink jet head which is provided with energy gen- 
35 erating elements 2 each comprising an electrothermal converting element (comprised of HfBg) capable of generating 
energy utilized for discharging ink (see. FIG. 1 9). Then, an ink supply port 3 was formed at the substrate 1 using a YAG 
laser (see, FIG. 19). 

[0090] Separately, there was prepared a dry film by applying a coating liquid comprising a cyclohexanone solution 
containing 15 wt.% of a copolymer of methylisopropenyl ketone and methacrylic acid chloride (copdymenzation ratio: 

40 85/15. weight average molecular weight: about 200000) onto a PET film and subjecting the liquid coat formed on the 
PET f Dm to drying. . . 

[0091] Then, as shown in FIG. 20. the dry film thus formed on the PET film was transferred onto the substrate 1 by 
means of a laminator at 130 °C, to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the 
substrate so as to cover the energy generating elements 2 situated on the substrate. The photosensitive resin layer 4 

45 was then baked at 150 °C for an hour to crosslink the photosensitive resin layer 4. 

[0092] Successively, using a mask aligner PLA-520FA produced by Canon KabushiW Kaisha (using cold rrrirror-CM- 
290), ionizing radiation was irradiated to only a predetermined portion of the crosslinked photosensitive resin layer, 
which does not contribute to the formation of an ink pathway, for 2 minutes, whereby said predetermined portion was 
solubilized. Thereafter, the solubilized portion of the photosensitive resin layer 4 was eluted with the use of methyl- 

so isobutyl ketone to remove the solubilized portion, followed by rinsing with xylene, whereby forming an ink pathway-form- 
ing pattern 4a comprised of the remaining crosslinked photosensitive resin layer (in a non-solubilized state) (see. FIG. 
21). 

[0093] Herein, the ink pathway-forming pattern 4a contrfeutes to the formation of an ink pathway which communicates 
with the ink supply port 3 and contains the energy generating elements 2 therein. Thus, the ink pathway-forming pattern 
55 is left on the location where the ink pathway is provided. 

[0094] The thickness of the resultant ink pathway-forming pattern 4a was found to be 1 1 um. 

[0095] Then, as shown in FIG. 22. a mixture of a copolymer of methylmethacrylate and glycidyl methacrylate (copo- 

lymerization ratio: 1/4, weight average molecular weight: about 200000 On terms of the polystyrene)) and diethylenete- 
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tramine (equivalent to an amount of active amine (-NH) to the epoxy group in said copolymer) was dissolved in 
cyclohexanone to obtain a cyclohxanone solution containing 21 wt.% of said mixture. The resultant solution was applied 
onto the substrate 1 so as to cover the ink pathway-forming pattern 4a using a spinner, followed by subjecting to hard- 
ening treatment at 100 "C for 2 hours, whereby a 10 urn thick resin film as a coating resin layer 6 was formed on the 
substrate 1 so as to cover the ink pathway-forming pattern 4a. In this process of forming the coating resin layer 6 no 
deformation was occurred at the ink pathway-forming pattern 4a comprised of the crossliked ionizing radiation decom- 
posable photosensitive resin layer due to the solvent comprising cyclohexanone or the constituent resin of the coating 
resin layer. a 

[0096] Thereafter, as shown in FIG. 23, on the coating resin layer 6. a silicon series negative photoresist SNR-M2 
(trademark name, produced by Toso KabushiW Kaisha) was spin-coated at a thickness of 0.6 urn. followed by subjecting 
to prebaking treatment at 80 °C for 20 minutes, whereby forming a resist film 7on the coating resin layer 6. A patterning 
mask for the formation of discharging outlets was then superposed on the resist film 7, followed by subjecting to expo- 
sure for 20 seconds using a PLA-520FA (using cold mirror CM-250). Successively, development was conducted usTng 
a solvent comprising propyleneglycd-a-monomethyl ether/di-n-butyl ether (= 5/2 in terms of volume ratio), and rinsing 
was conducted using a solvent comprising propyleneglycol-a-monomethyl ether/di-n-butyl ether (=. 1/1 in terms of vol- 
ume ratio). Thus, there were formed discharging outlet-forming patterns. 

♦u 09 ^ H u- ein " *? Si ' iCOn S6rieS resist used fe a nesativG resist - Therefore, a given pattern is formed in extraction and 
therefore, it is considered that there would entail a problem in forming a fine pattern. However, when the resist film used 
is thin, it is possible to form a pattern of about 2 urn in diameter. 

[0098] In this example, the resultant discharging outlet-forming patterns were found to be of 25 fun in diameter 
[0099] Then, as shown in FIG. 24, the substrate 1 was introduced into a parallel flat etching apparatus DEM-451 
(trademark name, produced by Anelba Company), wherein the coating resin layer 6 was subjected to dry etching using 
oxygen plasma under conditions of 8 Pa for the oxygen gas pressure. 150 W for the power applied. 30 minutes for the 
etching tme. and 0.4 um/min. for the etching speed. By this, there were formed penetrated portions as discharging out- 
lets 9 at the coating resin layer 6. 

[0100] Herein, by properly changing the oxygen gas pressure and the power applied, it is possible to vary the degree 
of the etching anisotropy. wherein the configuration of the discharging outlets 9 in the depth direction can be properly 
confrolledLAnd in the case of using a magnetron etching apparatus, it is possible to make the etching speed faster still 
[01 01 ] Thereafter, in order to remove the ink pathway-forming pattern 4a. using the mask aligner PLA-520FA (using 
cold mirror-CM-290). ionizing radiation was irradiated to the ink pathway-forming pattern 4a through the coating resin 
layer tor 2 minutes, whereby the ink pathway-forming pattern 4a was solubilized. Then, the substrate 1 was immersed 
in methylisobutyl ketone for 15 seconds while effecting ultrasonic wave thereinto, whereby the ink pathway-tormina pat- 
tern 4a was eluted to remove. By this, there was formed an ink pathway 8 (see. FIG 25) 
[0102] Thus, there was obtained an ink jet head. 

[0103] In the above, the copolymer by which the coating resin layer is constituted is of the ionizing radiation decom- 
posable type, but because of using the amine hardening agent, the crosslinking proceeds at a high density. Therefore 
the decomposition reaction occurred when the PLA-520FA is used can be disregarded. 

Example 2 

[01 04] In thesame manner as in Example 1 . there was firstly provided a substrate 1 made of silicon for an ink jet head 
which ^ provided ^ ener g y generating eiemenis 2 each comprising an electrothermal converting element (com- 
prised ot Hf Bz) capable of generating energy utilized for discharging ink and an ink supply port 3 
[0105] Separately, there was prepared a dry film by applying a coating liquid comprising a 20 wt.% diacetone alcohol 
sokrtion obtained by dissolving, in diacetone alcohol. 100 parts by weight of a copolymer of methylisopropenyl ketone 
and glyadyl dimethacrylate (copolymerization ratio: 8/2. weight average molecular weight about 150000) and 2 parts 
by weight of a cationc polymerization initiator comprising IRUGACURE-261 (produced by Ciba-Geigy Cpompanv) onto 
an aramid film, and subjecting the liquid coat formed on the aramid film to drying. 

I ° 1 °^ ] 0 J hen - the J*> film ^ formed onthe aramid film was transferred onto the substrate 1 by means of a laminator 
at 120 C. to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover 
the energy generating elements 2 situated on the substrate. 

l °1° 7 lJ^ in9 8 maSk a,i9ner PLA " 501 FA <P roduced °y C 3 " 0 " KabushiW Kaisha). the photosensitive resin layer 4 was 
subjected to exposure at a principal emission line of 366 nm for 10 minutes, and thereafter, the photosensitive resin 
Layer Was baked at 100 ">C for 30 minutes, whereby the epoxy ring of the glycidyl dimethacrylate of the foregoing copol- 
ymer contained in the photosensitive resin layer was subjected to ring-opening polymerization to crosslink the photo- 
senatrve resin layer. In the above exposure process, no decomposition reaction was substantially occurred at the 
methylisopropenyl ketone/glycidyl dimethacrylate copolymer. 

[0108] Successively, using the mask aligner PLA-520FA (using cold mirror-CM-290). ionizing radiation was irradiated 
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to only a predetermined portion of the crosslinked photosensitive resin layer, which does not contribute to ^fornration 
of an ink pathway, for 70 seconds, whereby said predetermined portion was solubilized. Thereafter. *e so ubiUzed por- 
tion of the photosensitive resin layer 4 was eluted with the use of methyfisobutyl ketone to remove *e sofob.l.zed por- 
tion, followed by rinsing with xylene, whereby forming an ink palhway-forming pattern 4a comprised of the remaining 
crosslinked photosensitive resin layer (in a non-solubii'ized state). 

[0109] The thickness of the resultant ink pathway-forming pattern 4a was found to be 12 urn. 
[01 1 01 Then, a coating resin layer 6 was formed on the substrate 1 so as to cover the ink pathway-tawing pattern 4a 
in the following manner. That is. a mixture of 70 parts by weight of a bisphenol A type epoxy resin EPICOTE 1003 (pro- 
duced by Yuka Shell KabushiW Kaisha). 26 parts of a propylene oxide-modified bisphenol A type epoxy resin EPOLJTt 
3002 (produced by Kyoei KabushiW Kaisha) and 4 parts by weight of a hardener comprising cfiethylenetetramme was 
dissolve in cyclohexanone to obtain a cyclohexanone solution containing 50 wt.% of said mixture as a coating Hquid. 
The resultant solution was applied onto the substrate 1 so as to cover the ink pathway-forming pattern 4a using a sin- 
ner followed by subjecting to heat treatment at 100 °C for 3 hours and successively to hardening treatment at 150 C 
for an hour, whereby a 1 0 urn Ihick resin film as the coating resin layer 6 was formed on the ink pathway-forming pattern 
4a In this process of forming the coating resin layer 6. no deformation was occurred at the ink patf.way-form.ng pattern 
4a'comprfeed of the crossliked ionizing radiation decomposable photosensitive resin layer due to the solvent comprising 

cyclohexanone or the constituent resin of the coating resin layer. 

[0111] Thereafter, there was formed a resist film 7 on the coating resin layer 6 in the same manner as in Example 1. 
A patterning mask for the formation of discharging outlets was then superposed on the resist Mm 7 followed by sub- 
2to exposure for 20 seconds using the PLA-520FA (using cold mirror CM-250). Successively development was 
£££££ a solvent comprising propyleneglycd^-monomethy. ether/di-n-buty. ether(= 5S in termsc rtvolume 
ratio) and rinsing was conducted using a solvent comprising propyleneglycol-«-monomethyl ether/d.-n-butyl ether (- 
1/1 in terms of volume ratio). Thus, mere were formed discharging outtet-torming patterns. - 
0 121 ^en me substrate 1 was introduced into the parallel flat etching apparatus DEM-451. wherein the coating 
esin layer 6 was subjected to dry etching using oxygen plasma under conditions of 8 Pa for the oxygen gas pressure. 
\7o XtT^Zr applied, and 1 hour for the etching time. By this, there were formed penetrated portions as dis- 

cold mirror-CM-290) ionizing radiation was irradiated to the ink pathway-form.ng pattern 4a through the coating resin 
™lZ7rinJ^™^\>* ink pathway-forming pattern 4a was solubilized. Then, the | substratel was immersed 
in ^^eiteobutylketonefor 15 secor^s whi.e effecting ultiasonic wave mereirito. whereby m^ 
tern 4a was eluted to remove By this, there was formed an ink pathway 8. 
[01 1 4] Thus, there was obtained an ink jet head. 

Example 3 

[01 1 5] In the same manner as in Example 1 . there was firstly provided a substrate 1 made of silicon for an ink jet ^ head 
Sis provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
orised of HfB->) capable of generating energy utilized for discharging ink and an ink supply port 3. 
S it] sSSy. there was prepared a dry film by applying a coating liqud comprising a <*^^"°^*™ 
conning 25wt.% of a copolymer of methylisopropenyl ketone, methylmethacrylate and methacryhc acd (copolymer- 
SSTrSo^ weighVa^rage molecular weight: about 150000) onto a PET film and subjecting the liquid coat 

ST. £ °t£ d^rSLTformed on the PET film was transferred onto the substrate 1 by means of a lantinator 

the energy generating elements 2 situated on the substrate. The photosensrtve resin layer 4 was prebaked at 130 C 
or 10 mfnutes and successively baked at 180 °C for 30 minutes to crosslink the photosensitive resin layer 4. 
?1 8] Successively, using the mask aligner PIA-520FA (using cold mirror-CM-290). .onjz.ng radiatiorr was Radiated 
to only a predetermined portion of the crosslinked photosensitive resin layer, ^ch does not «^ e J^° £^ 
S an fnk pathway, for 1 .5 minutes, whereby said predetermined portion was solubHized^hereafter. »e solubrtiz ed por- 
tion of ^photosensitive resin layer 4 was eluted with the use of a solvent compnsed of methylisobutyl ketone .and 
Sene £ the solubilized portion, followed by rinsing with xylene, whereby 

Sg patt ern 4a comprised of the remaining crosslinked photosensitive resin layer (in a non-so.ub,l.zed state). The thick- 

ness of the resultant ink pathway-forming pattern 4a was found to be 1 5 urn. . 

[0119] Thereafter, in accordance with the procedures in Example 2. a coating resin layer 6 was formed on the ink 
Pamway-fonSng pattern 4a. discharging outlets 9 were formed at the coating resin layer 6. and an ink pathway 8 was 
formed, whereby an ink jet head was obtained. 
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Example 4 

[0120] At first a substrate 1 for an ink jet head was prepared in the following manner. That is, energy generating ele- 
ments 2 each comprising an electrothermal converting element (comprised of HfB^ capable of generating energy uti- 
lized for discharging ink were spacedly disposed on the surface of a silicon substrate 1 of (100) in lattice plane at an 
equal interval. Then, a mask comprised of Si 3 N 4 capable of serving to form an ink supply port 3 was formed at a pre- 
determined position of the rear face of the silicon substrate by way of anisotropic etching. Thus, there was obtained the 
substrate 1 for an ink jet head. 

[0121] Then, using a spinner, a coating liquid comprising a cyclohexanone solution containing 18 wt% of a copolymer 
of methylisopropenyl ketone and methacrylic acid chloride (copolymerization ratio: 85/15, weight average molecular 
weight: about 200000) was applied on the substrate 1 so as to cover the energy generating elements 2, followed by dry- 
ing the liquid coat formed on the silicon substrate 1 at 110 °C for 3 minutes, whereby a ionizing radiation decomposable 
photosensitive resin layer 4 was formed on the silicon substrate 1. Thereafter, the photosensitive resin layer 4 was 
baked at 150 °C for an hour to crosslink the photosensitive resin layer. 

[0122] Successively, using the mask aligner PLA-520FA (using cold mirror-CM-290), ionizing radiation was irradiated 
to only a predetermined portion of the crosslinked photosensitive resin layer, which does not contribute to the formation 
of an ink pathway, for 2 minutes, whereby said predetermined portion was solubilized. Thereafter, the solubilized portion 
of the photosensitive resin layer 4 was eluted with the use of methylisobutyl ketone to remove the solubilized portion, 
followed by rinsing with xylene, whereby forming an ink pathway-forming pattern 4a comprised of the remaining 
crosslinked photosensitive resin layer (in a non-solubilized state). The thickness of the resultant ink pathway-forming 
pattern 4a was found to be 1 1 urn. 

[0123] Then, a coating resin layer 6 was formed on the substrate 1 so as to cover the ink pathway-forming pattern 4a 
in the following manner. That is, a mixture of 100 parts by weight of an epoxy resin EHPE 3150 (produced by Daiseru 
Kagaku Kogyo Kabushiki Kaisha), 20 parts of weight of an epoxy resin EPICOTE 1002 (produced by Ylika Shell 
Kabushiki Kaisha), a silane coupling agent A187 (produced by Nippon Unicar KabushiW Kaisha), and a cationic polym- 
erization initiator SP170 (produced by Adeca Company) was dissolve in cyclohexanone to obtain a cyclohexanone 
solution containing 50 wt.% of said mixture as a coating liquid. The resultant solution was applied onto the substrate 1 
so as to cover the ink pathway-forming pattern 4a using a spinner, followed by subjecting to drying at 90 °C for 5 min- 
utes, whereby a 12 jam thick coating resin layer 6 was formed on the ink pathway-forming pattern 4a. 
[0124] Herein, the resultant coating resin Layer 6 had a negative photosensitive property (which means that only a 
portion thereof irradiated with light is hardened). Therefore, as shown in FIG. 1 8, the coating resin layer 6 was subjected 
to patterning exposure using a patterning mask. Particularly, using a mask aligner MPA-600 (produced by Canon 
Kabushiki Kaisha), the coating resin layer 6 was subjected to exposure at a principal emission line of 366 nm and at an 
exposure value of 3 J/cm 2 . Herein, no decomposition reaction was substantially occurred at the ink pathway-forming 
pattern. The coating resin layer thus treated was heated at 90 °C for 5 minutes, and the non-exposed portions of the 
coating resin layer were removed by eluting them with the use of methylisobutyl ketone, whereby discharging outlets 9 
were formed at the coating resin layer 6. 

[01 25] Then, in order to form the ink supply port 3 at the silicon substrate 1 , anisotropic etching was conducted at 80 

°C using an anisotropic etching solution comprising an aqueous solution containing 22 wt.% of tetramethylammonium 

hydroxide while preventing the etching solution from reaching the surface side of the silicon substrate. 

[0126] Thereafter, in accordance with the procedures in Example 1 , the ink pathway-forming pattern 4a was removed 

to form an ink pathway 8. 

[0127] Thus, there was obtained an ink jet head. 

Example 5 

> 

[0128] In the same manner as in Example 1. there was firstly provided a substrate 1 made of silicon for an ink jet head 
which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of Hf B2) capable of generating energy utilized for discharging ink and an ink supply port 3 (see, FIG. 26). 
[0129] Separately, there was prepared a dry film by applying a coating liquid comprising a cyclohexanone solution 
containing 18 wt.% of a copolymer of methylmethacrylate and methacrylic acid (copolymerization ratio: 8/2, weight 
average molecular weight: about 180000) onto an aramid film, and subjecting the liquid coat formed on the aramid film 
to drying. 

[0130] Then, as shown in FIG. 27, the dry film thus formed on the aramid film was transferred onto the substrate 1 by 
means of a laminator at 120 °C, to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the 
substrate so as to cover the energy generating elements 2 situated on the sifcstrate. The photosensitive resin layer 4 
thus formed on the substrate 1 was baked at 180 °C for an hour to crosslink the photosensitive resin layer into a 
crosslinked photosensitive resin layer in a state of being substantially insoluble in organic solvents. 
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[0131J Thereafter, as shewn in FIG. 28, in accordance with the procedures of forming the coating resin layer 6 in 
Example 4, a coating resin layer 6 composed of a negative photosensitive resin was formed on the crosslinked photo- 
sensitive resin layer 4. In this process of forming the coating resin layer 6. the crossliked ionizing radiation decompos- 
able photosensitive resin layer 4 was suffered from no negative influence due to the solvent used for the formation of 
5 the coating resin layer or the constituent resin of the coating resin layer. 

[01 32] Then, as shown in FIG. 29, in accordance with the discharging outlet-forming procedures in Example 4, there 
were formed discharging outlets 9 at the coating resin layer 6. 

[01331 Thereafter, as shown in FIG. 30, using an ink pathway-forming patterning mask 5 and using a 2KW-deep-UV 
exposure device (produced by Ushio DenW KabushiW Kaisha), ionizing racfiation was irradiated to only a predetermined 
w ink pathway-forming portion of the photosensitive resin layer 4 through said pattering mask 5 and the coating resin layer 
6 for 1 0 minutes, whereby a ink pathway-forming pattern 4a in a solubilized state was formed at the photosensitive resin 
layer 4. 

[0134] Sucessively. the ink pathway-forming pattern 4a was removed by way of elution in the same manner as in 
Example 1, whereby forming an ink pathway 8. 
is [01 35] Thus, there was obtained an ink jet head. 

Example 6 

[0136] In the same manner as in Example 1 , there was firstly provided a substrate 1 made of silicon for an ink jet head 
20 which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of Hf Ba) capable of generating energy utilized tor discharging ink and an ink supply port 3. 
[0137J Separately, there was prepared a dry film by applying a coating liquid comprising a 20 wt% cyclohexanone 
solution obtained by dissolving, in cyclohexanone, 100 parts by weight of a copolymer of methylmethacrylate and gly- 
cidyl methacrylate (copolymerization ratio: 9/1. weight average molecular weight: about 180000) and 2 parts by weight 
25 of a cationic polymerization initiator comprising an IRUGACURE-261 (produced by Ciba-Geigy Cpompany) onto an 
aramid film, and subjecting the liquid coat formed on the aramid film to drying. 

[01 38] Then, the dry film thus formed on the aramid film was transferred onto the substrate 1 by means of a laminator 
at 1 20 °C. to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover 
the energy generating elements 2 situated on the substrate. 

30 [01 39] Using the mask aligner PLA-501 FA, the photosensitive resin layer 4 was subjected to exposure at a pnncipal 
emission line of 366 nm for 10 minutes, and thereafter, the photosensitive resin layer was baked at 110 °C for 15 min- 
utes, whereby the epoxy ring of the glycidyl methacrylate of the foregoing copolymer contained in the photosensitive 
resin layer was subjected to ring-opening polymerization to crosslink the photosensitive resin layer. In the above expo- 
sure process, no decomposition reaction was substantially occurred at the copolymer comprised of methylmethacr- 

35 ylate/glycidyl methacrylate. 

[0140] Then, in accordance with the procedures of forming the coating resin layer 6 in Example 1 , a coating resin layer 
6 composed of the same constituent material as that of the coating resin layer 6 in Example 1 was formed on the 
crosslinked photosensitive resin layer 4. Thereafter, in accordance with the discharging outlet-forming procedures in 
Example 1 , there were formed discharging outlets 9 at the coating resin layer 6. 

40 [0141 ] Successively, as wen as in the case of Example 5, using the ink pathway-forming patterning mask 5 and using 
the 2KW-deep-UV exposure device, ionizing radiation was irradiated to only a predetermined ink pathway-forming por- 
tion of the photosensitive resin layer 4 through said pattering mask 5 and the coating resin layer 6 for 10 minutes, 
whereby a ink pathway-forming pattern 4a in a solubilized state was formed at the photosensitive resin layer 4. 
[0142] Then, the ink pathway-forming pattern 4a was removed by way of elution in the same manner as in Example 

45 1 , whereby forming an ink pathway 8. 

[0143] Thus, there was obtained an ink jet head. 

Comparative Example 1 

so [0144] In the same manner as in Example 1 . there was firstly provided a substrate 1 made of silicon for an ink jet head 
which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of HfBz) capable of generating energy utilized for discharging ink and an ink supply port 3. 
[0145] Then, an OZATEC R-255 (trademark name, produced by Hoexist Company) was laminated onto the substrate 
1 as a positive type dry film by means of a laminator, to thereby form a photosensitive resin layer 4 on the substrate so 

55 as to cover the energy generating elements 2 situated on the substrate. Herein, the OZATEC R-255 is a resist com- 
prised of a novolak resin and a dissolution prohibiting agent 

[0146] The photosensitive resin layer 4 thus formed on the substrate 1 was baked at 1 1 0 °C for 20 minutes. 
[0147] Thereafter, using the mask aligner PLA-501 FA, the photosensitive resin layer 4 was subjected to patterning by 
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way of exposure, followed by development with the use of a developer MIF-312 (produced by Hoxist Company) to 
thereby form an ink pathway-forming pattern 4a. ' 
10148] Successively, in accordance with the procedures of Example 1 , without having conducted the irradiation of ion- 
rang rad.at.on to the ink pathway-forming pattern 4a as in Example 1 because the constituent resin of the ink pathway- 
forming pattern 4a was not such ionizing radiation decomposable photosensitive resin as in Example 1, a coating resin 
layer 6 composed of the same constituent material as that of the coating resin layer 6 in Example 1 was formed on the 
substrate 1 so as to cover the ink pathway-forming pattern 4a and discharging outlets were formed at the coating resin 
EE^S" 1 by removin 9 the ink pathway-forming pattern 4a by way of elution to form an ink pathway 8 
[0149] Thus, there was obtained an ink jet head. 

Comparative Example 2 

[0150] In the same manner as in Example 1. there wasfirstly provided a substrate 1 madeof silicon for an ink jet head 

HE ~.' S « u<Tf *!? e ? ef9y aeneratin 9 elemen,s 2 eacn comprising an electrothermal converting element (com- 
prised of Hf Ba) capable of generating energy utilized for discharging ink and an ink supply port 3 
[0151] Separately, there was prepared a dry film by applying a coating liquid comprising a cyclohexanone solution 
containing 20 wt.% of a copolymer of methylmethacrylate and methacrylic acid (copolymerization ratio- 8/2 weiqht 
average molecular weight: about 120000) onto an aramd film, and subjecting the liquid coat formed on the ara'mid flm 
io orying. 

[0152] Then, the dry fDm thus formed on the aramid film was transferred onto the substrate 1 by means of a laminator 
to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover the 
energy generating elements 2 situated on the substrate. 

[0153] The photosensitive resin layer thus formed on the substrate 1 was then prebaked at 120 °C for 30 minutes In 
r«f c « Se ^: W3S found that no crossBnWn 0 reaction was substantially occurred in the photosensitive resin layer 
Ev* ™ ere3fter - by seating the procedures of forming the ink pathway-forming pattern 4a. the coating resin layer 
eandftectediarjng outlets 9. an ink pathway-forming pattern 4a was formed, a coating resin layer 6 was formed on 
the substrate 1 so as to cover the ink pathway-forming pattern 4a. and discharging outlets 9 were formed at the coating 

-i ^ < S! V l y ; *" ink ,f athway - ,0rmin9 P 3 ^" 43 removed by way of elution in the same manner as 
in Example 1 to thereby form an ink pathway 8. 

[01 55] Thus, there was obtained an ink jet head. 
Comparative Example 3 

5E2?-. the ^ me r anner 35 in Example 1 1 * &e was f irstly P rovided a substrate 1 made of silicon for an ink jet head 
W * ^ 9e " eratin9 elements 2 ««* prising an electrothermal converting element (com- 
prised of Hf Bg) capable of generating energy utilized for discharging ink and an ink supply port 3 

S™^' r 6 ' 6 ™? Prep !« red a * y film by app,yin9 3 liauid comprising a cyclohexanone solution 

containing 20 wt% of a copolymer of methylmelhacrylate and methacrylic acid (copolymerization ratio: 8/2 weight 

to drying ***** 1200 ° 0) ° n, ° a " 3ramid ,Bm - and Meeting th e Hquid coat formed on the aramid film 

Pl^J^r" thS dryfBm *** formed °" 108 aramid f ilm Was transferred onto the substrate 1 by means of a laminator 
to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover the 

T^^Tf^TV EitUated ° n *° SUbStrata 706 Photosensitive resin layer 4 thus formed on the substrate 
I was baked at 200 C for 30 mmutes to crosslink the photosensitive resin layer into a crosslinks photosensitive resin 
layer in a state of being substantially insoluble in organic solvents. ««*«K»'«ve resin 

[0159] Thereafter, using the ink pathway-forming patterning mask 5 and using the 2KW-deep-UV exposure device 
rrZh^H 0 " « aS ,rradia !! t l t ° 0nly a redetermined ink pathway-forming portion of the photosensfcve resin layer 
w^ 9h ^ Pattering mask 5 for 10 minutes, whereby a ink pathway-forming pattern 4a in a solubilized state was 
formed at the photosensitive resin layer 4. 

[0160] Then, without conducting development for the photosensitive resin layer 4. by repeating the procedures of 
forming the coating resin layer 6 and the discharging outlets 9 in Example 2. a coating resin layer 6 was formed on the 
substrate 1 so as to cover the photosensitive resin layer 4, and discharging outlets 9 were formed at the coating resin 

e™™ip ^^"t*, ?? hway - ,ormin 9 P 3 * 16 " 1 43 "a* removed by way of elution in the same manner as in 
Example 1 to thereby form an ink pathway 8. 

[01 61 ] Thus, there was obtained an ink jet head. 
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Evaluation 
[0162] 

i 

5 1 . As for each of the ink jet heads obtained in Examples 1 to 6 and in Comparative Examples 1 to 3, the shape of 

the ink pathway was examined by means of a microscope. Herein, the coating resin layer of any of these ink jet 
heads is hyaline and therefore, it is possible to examine the shape of the ink pathway through the coating resin 
layer. 

As a result, it was found that the ink pathway of any of the ink jet heads obtained in Examples 1 to 6 is in in a 

10 desirable state with no deformation. 

On the other hand, as for the ink jet head obtained in Comparative Example 1 , it was found that the ink pathway 
is significantly deformed and is in a practically unacceptable state. As for the ink jet head obtained in Comparative 
Example 2, it was found that the ink pathway is partially deformed. As for the ink jet head obtained in Comparative 
Example 3, it was found that a thin film-like residue is present at the latent-image formed interface between the 

75 coating resin layer and the photosensitive resin layer. It is considered that these defects found in the ink jet heads 
obtained in Comparative Examples 1 to 3 would be occurred due to the reason that as the solvent used upon the 
formation of the coating resin layer has a strong dissolving power, the ink pathway-forming portion of the photosen- 
sitive resin layer would have been partly dissolved by the strong dissolving power-possessing solvent to result in 
making the resulting ink pathway in such deformed state. 

20 2. As for each of the ink jet heads obtained in Examples 1 to 6 and in Comparative Examples 1 to 3. its ink jet head 
performance was evaluated in the following manner. That is, each ink jet head was set to an ink jet apparatus used 
for experimental purposes, wherein using ink comprised of a composition of pure water/glycerin/direct black 154 
(water-soluble black dye) (= 65/30/5 in terms of wt%), test printing was conducted for A4 sized sheets. 

25 [0163] As a result, as for each of the ink jet heads obtained in Examples 1 to 6, it was found that the ink jet head stably 
and continuously exhibits a satisfactory ink discharging performance and always provides a satisfactory print product. 
[01 64] On the other hand, in the case of the ink jet head obtained in Comparative Example 1 , the ink jet head did not 
exhibit normal ink discharging performance from the beginning. In the case of the ink jet head obtained in Comparative 
Example 2, some of the print products provided were found to have a certain distorted portion. In the case of the ink jet 

30 head obtained in Comparative Example 3, it exhibited defective ink discharging performance to provide print products 
accompanied by white lines. 

[0165] Based on the evaluated results, it was found that according to the process of the present invention, there can 
be effectively produced a high quality ink jet head even in the case of using a solvent having a strong dissolving power 
upon the formation of the coating resin layer. 

35 

Example 7 

[01 66] The procedures of Example 4 were repeated, except that the starting silicon substrate 1 for an ink jet head was 
changed to a silicon wafer substrate of 5 inches in size having a number of energy generating elements 3 spacedly 
ao arranged thereon so that 200 ink jet head units can be formed and each of the 200 ink jet head units on the resultant 
finally obtained was cut, to thereby obtain 200 ink jet heads. In this example, as the solvent used upon the formation of 
the coating resin layer, cyclohexanone (having a strong dissolving power) was used. 

Comparative Example 4 

45 

[0167] The procedures of Example 7 were repeated, except that the solvent cyclohexanone used upon the formation 
of the coating resin layer was changed to a solvent composed of toluene/cyciohexanone (= 9/1 in terms of weight ratio), 
to thereby obtain 200 ink jet heads. 

so Evaluation 

[0168] As for the 200 ink jet heads obtained in each of Example 7 and Comparative Example 4, they were subjected 
to the ink discharging test in order to examine the yield. 

[0169] As a result, the yield as for the 200 ink jet heads obtained in Example 7 was found to be 80%. On the other 
55 hand, the yield as for the 200 ink jet heads obtained in Comparative Example 4 was found to be 65%. 

[0170] Now, as for the solvent composed of toluene/cyciohexanone {= 9/1 in terms of weight ratio) used in Compar- 
ative Example 4, the toluene is its principal component and because of this, it is possible to use conventional novolak 
series resists as the material for the formation of the ink pathway-forming pattern 4a. However, in Comparative Example 
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4, since the foregoing solvent composed of toiuene/cyclohexanone was used upon the formation of the coating resin 
layer, it is considered that the coating resin layer could not be formed at a uniform thickness and this situation resulted 
in such reduction in the yield. 

[0171 ] Separately, as for the defective ink jet heads in Comparative Example 4, their distribution in the silicon wafer 
of 5 inches in size was examined. As a result, it was found that the ink jet heads formed in the peripheral area of the 
silicon wafer are mostly defective. As for the reason for this, it is considered that in Comparative Example 4, the coating 
resin layer could not be formed at a uniform thickness in the peripheral area of the silicon wafer. 
[0172] Based on the evaluated results, it was found that according to the process of the present invention, there can 
be mass-produced a high quality ink jet head at a high yield by using a solvent having a strong dissolving power upon 
the formation of the coating resin layer. 

[0173] As apparent from the above description, the process of the present invention makes H possible to mass-pro- 
duce a high quality ink jet head at a high yield. Particularly, in the process of the present invention, even if a solvent hav- 
ing a strong dissolving power is used in the coating process of forming the coating resin layer, the coating resin layer is 
efficiently formed while attaining a desired uniformity for the thickness thereof and without effecting any negative influ- 
ence to the photosensitive resin layer, wherein a precise ink pathway with no deformation can be effectively formed, 
resulting in producing a high quality ink jet head at a high yield. In addition, in the process of the present invention, there 
is no substantial limitation for the solvent used upon the formation of the coating resin layer by the coating process and 
this situation makes it possible to use resins, which could not have been used for the formation of the coating resin layer 
in the prior art, for the formation of the coating resin layer. 

[01 74] These significant advantages of the process of the present invention can not be easily provided by the prior art. 
Claims 

1 . A process for producing an ink jet head including an ink pathway communicated with a discharging outlet, and an 
energy generating element for generating energy utilized for discharging ink from said discharging outlet said proc- 
ess comprising the steps of: 

(i) providing a substrate provided with said energy generating element thereon, 

(ri) forming a photosensitive layer comprised of an ionizing radiation decomposable photosensitive resin con- 
taining a crosslinkable structural unit on said substrate so as to cover said energy generating element disposed 
on said substrate, 

(iii) subjecting said photosensitive layer to crosslinking treatment to convert said photosensitive layer into a 
crosslinked photosensitive layer, 

(iv) forming a coating resin layer on said crosslinked photosensitive layer, 

(v) hardening said coating resin layer, 

(vi) irradiating ionizing radiation to said crosslinked photosensitive layer through said hardened coating resin 
layer to decompose and solubilize said crosslinked photosensitive layer so as to contribute to the formation of 
said ink pathway, and 

(vi) eluting said crosslinked photosensitive layer irradiated with said ionizing radiation to thereby form said ink 
pathway communicated with the discharging outlet. 

2. A process for producing an ink jet head according to claim 1 which further comprises a step of irradiating ionizing 
radiation to only a predetermined portion of the crosslinked photosensitive layer which does not contribute to the 
formation of the ink pathway to solubilize said predetermined portion prior to the formation of the coating resin layer 
and a step of eluting said predetermined portion other than the remaining portion of the crosslinked photosensitive 
layer not irradiated with said ionizing radiation. 

3. A process for producing an ink jet head according to claim 2, wherein the coating resin layer is formed by means 
of solvent-coating. 

4. A process for producing an ink jet head according to claim 2, wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (0: 
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R l 



10 



15 



I 

f CH 2" C -h ^- A ^r- cx> 



I 

I 



(wherein A is a structural unit capable of being crosslinked, R 1 is an a!kyl group, R2 is a group selected from the 
group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic rings, and m and 
20 n are respectively an integer.) 

5. A process for producing an ink jet head according to claim 3. wherein the coating resin layer is comprised of a cur- 
able resin. 

25 6. A process for producing an ink jet head according to claim 5 which further comprises a step of forming a discharg- 
ing outlet at the coating resin layer. 

7. A process for producing an ink jet head according to claim 6, wherein the formation of the discharging outlet is con- 
ducted by means of dry etching using an oxygen plasma. 

30 

8. A process for producing an ink jet head according to claim 6, wherein the formation of the discharging outlet is con- 
ducted by means of photolithography. 

9. A process for producing an ink jet head according to claim 6, wherein the formation of the discharging outlet is con- 
35 ducted by means of excimer laser. 

10. A process for producing an ink jet head according to claim 3, wherein the coating resin layer is comprised of a ther- 
mocurable resin. 

40 1 1 . A process for producing an ink jet head according to claim 1 0 which further comprises a step of forming a discharg- 
ing outlet at the coating resin layer. 

12. A process for producing an ink jet head according to claim 11, wherein the formation of the discharging outlet is 
conducted by means of dry etching using an oxygen plasma. 

45 

13. A process for producing an ink jet head according to claim 11, wherein the formation of the discharging outlet is 
conducted by means of excimer laser. 

14. A process for producing an ink jet head according to claim 1 , wherein the irradiation of ionizing radiation in the step 
so (vi) is conducted only for a predetermined portion of the crosslinked photosensitive layer which contributes to the 

formation of the ink pathway to solubilize said predetermined portion. 

1 5. A process for producing an ink jet head according to claim 1 , wherein the formation of the coating resin layer is con- 
ducted by means of solvent-coating. 



55 



16. A process for producing an ink jet head according to claim 14, wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (If): 
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f-A-^j— (II) 



(wherein A is a structural unit capable of being crosslinked, R 3 is an alkyl group or halogen atom, R 4 is a group 
selected from the group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic 
rings, and m and n are respectively an integer.) 

17. A process for producing an ink jet head according to claim 15. wherein the coating resin layer is comprised of a 
photocurable resin. 

1 8. A process for producing an ink jet head according to claim 1 7 which further comprises a step of forming a discharg- 
ing outlet at the coating resin layer. 

19. A process for producing an ink jet head according to claim 18, wherein the formation of the discharging outlet is 
conducted by means of dry etching using an oxygen plasma. 

20. A process for producing an ink jet head according to claim 18, wherein the formation of the discharging outlet is 
conducted by means of photolithography. 

21. A process for producing an ink jet head according to daim 18, wherein the formation of the discharging outlet is 
conducted by means of excimer laser. 

22. A process for producing an ink jet head according to claim 15. wherein the coating resin layer is comprised of a 
thermocurable resin. 

23. A process for producing an ink jet head according to claim 22 which further comprises a step of forming a discharg- 
ing outlet at the coating resin layer. 

24. A process for producing an ink jet head according to claim 23, wherein the formation of the discharging outlet is 
conducted by means of dry etching using an oxygen plasma. 

25. A process for producing an ink jet head according to claim 23. wherein the formation of the discharging outlet is 
conducted by means of excimer laser. 

26. A process for producing an ink jet head according to claim 1, wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (I): 



— £ CH 2- C "hr 



o=c 

J 

o 
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R l 
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*«2- c -fc eA4 n" * (I> 
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I 



(wherein A is a structural unit capable of being crosslinked, R 1 is an alkyl group. F*2 is a group selected from the 
group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic rings, and m and 
n are respectively an integer.) 

27. A process for producing an ink jet head according to claim 26. wherein the photosensitive resin layer is comprised 
of a photo-crosslinkable resin. 

28. A process for producing an ink jet head according to claim 26. wherein the photosensitive resin layer is comprised 
of a thermo-crosslinkable resin. 

29. A process for producing an ink jet head according to claim t. wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (II): 



I 

— (-CH 2 -C -fc t-A-^ (ID 

I 

o=c 

I 

o 

I 

R 4 



(wherein A is a structural unit capable of being crosslinked, R3 is an alkyl group or halogen atom, R 4 is a group 
selected from the group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic 
rings, and m and n are respectively an integer.) 

30. A process for producing an ink jet head according to claim 29. wherein the photosensitive resin layer is comprised 
of a photo-crosslinkable resin. 

31 . A process for producing an ink jet head according to claim 29. wherein the photosensitive resin layer is comprised 
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of a thermo-crosslinkable resin. 
PatentansprOche 

1 . Verfahren zur Herstellung eines Tintenstrahlkopfes, der einen Tmtendurchgangsweg, der mit einer AusstoBBffnung 
in Verbindung steht, und ein Energieerzeugungselement fQr die Erzeugung von Energie, die ausgenutzt wird, urn 
aus der erwahnten AusstoBGffnung Tinte auszustoBen, enthait, wobei das erwahnte Verfahren die folgenden 
Schritte umfaBt: 

(i) Bereitstellung eines Substrats, das darauf mitdem erwahnten Energieerzeugungselement versehen ist, 

Oi) Bildung einer lichtempfindlichen Schicht, die aus einem durch ionisierende Strahlung zersetzbaren licht- 
empfindlichen Harz besteht. das eine vernetzbare Struktureinheit enthait, auf dem erwahnten Substrat, um 
das auf dem erwahnten Substrat angeordnete erwahnte Energieerzeugungselement zu bedecken, 

(Hi) Vernetzungsbehandlung der erwahnten Hchtempfindlichen Schicht, um die erwahnte lichtempfindliche 
Schicht in eine vernetzte lichtempfindliche Schicht umzuwandeln, 

(iv) Bildung einer Deckharzschicht auf der erwahnten vernetzten lichtempfindlichen Schicht, 

(v) Hartung der erwahnten Deckharzschicht, 

(vi) Bestrahlung der erwahnten vernetzten lichtempfindlichen Schicht durch die erwahnte gehartete Deckharz- 
schicht hindurch mit ionisierender Strahlung, um die erwahnte vernetzte lichtempfindliche Schicht zu zerset- 
zen und lOslich zu machen, so da(3 sie zur Bildung des erwahnten Tlntendurchgangsweges beitragt, und 

(vii) Elution der erwahnten vernetzten lichtempfindlichen Schicht, die mit der erwahnten ionisierenden Strah- 
lung bestrahlt worden ist. wodurch der erwahnte Tintendurchgangsweg, der mit der AusstoBOffnung in Verbin- 
dung stent, gebildet wird. 

2. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1 , das ferner einen Schrrtt der Bestrahlung nur 
eines vorher festgelegten Bereiches der vernetzten lichtempfindlichen Schicht, der nicht zur Bildung des Tlnten- 
durchgangsweges beitragt, mit ionisierender Strahlung, um den erwahnten vorher festgelegten Bereich vor der Bil- 
dung der Deckharzschicht lOslich zu machen, und einen Schritt der Elution des erwahnten vorher festgelegten 
Bereichs auBer dem Obrigen Bereich der vernetzten lichtempfindlichen Schicht, der nicht mit der erwahnten ioni- 
sierenden Strahlung bestrahlt worden ist, umfaBt. 

3. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 2, bei dem die Deckharzschicht durch 
Beschichtung unter Verwendung eines LOsungsmittels gebildet wird. 

4. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 2, bei dem die lichtempfindliche Harzschicht 
aus einem lichtempfindlichen Harz besteht, das eine chemische Struktur hat. die durch die folgende allgemeine 
Formel (I) wiedergegeben wird: 



(worin A eine Struktureinheit ist, die vernetzt werden kann, R 1 eine Alkylgruppe ist, R 2 eine Gruppe ist, die aus der 
Gruppe ausgewahlt ist, die aus Alkylgruppen, substituierten und nicht substituierten aromatischen Ringen und 
heterocyclischen Ringen besteht, und m und n jeweils eine ganze Zah! bedeuten.) 

5. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 3, bei dem die Deckharzschicht aus einem hart- 




al 



(I) , 
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baren Harz besteht 

6. Verfahren zur Herstellung eines Tirrtenstrahlkopfes nach Anspruch 5. das ferner einen Schritt der Bildung einer 
AusstoBoffnung bei der Deckharzschicht umfaBt 

7. Verfahren zur Herstellung eines Tlntenstrahlkopfes nach Anspruch 6. bei dem die Bildung der AusstoBoffnung 
durch Trockenatzen unter Anwendung eines Sauerstoffplasmas durchgefuhrt wird. 

a Verfahren zur Herstellung eines Tirrtenstrahlkopfes nach Anspruch 6, bei dem die Bildung der AusstoBoffnung 
durch Photolithographic durchgefuhrt wird. 

9. Verfahren zur Herstellung eines Tlntenstrahlkopfes nach Anspruch 6. bei dem die Bildung der AusstoBoffnung mit 
einem Excimer-Laser durchgefuhrt wird. 

10. Verfahren zur Herstellung eines Tlntenstrahlkopfes nach Anspruch 3, bei dem die Deckharzschicht aus einem hit- 
zeharfbaren Harz besteht 

11. Verfahren zur Herstellung eines Tirrtenstrahlkopfes nach Anspruch 10, das ferner einen Schritt der Bildung einer 
AusstoBoffnung bei der Deckharzschicht umfaBt 

12. Verfahren zur Herstellung eines Tlntenstrahlkopfes nach Anspruch 11, bei dem die Bildung der AusstoBoffnung 
durch Trockenatzen unter Anwendung eines Sauerstoffplasmas durchgefuhrt wird. 

13. Verfahren zur Herstellung eines Tirrtenstrahlkopfes nach Anspruch 1 1 , bei dem die Bildung der AusstoBoffnung mit 
einem Excimer-Laser durchgefOhrt wird. 

14. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1, bei dem die Bestrahlung mit ionisierender 
Strahlung im Schritt (vi) nur fur einen vorher festgelegten Bereich der vernetzten lichtempfindlichen Schicht. der zur 
Bildung des Tintendurchgangsweges beitragt durchgefuhrt wird, urn den erwahnten vorher festgelegten Bereich 
loslich zu machen. 

15. Verfahren zur Herstellung eines Tlntenstrahlkopfes nach Anspruch 1, bei dem die Bildung der Deckharzschicht 
durch Beschichtung unter Verwendung eines LOsungsmrtlels durchgefOhrt wird. 

16. Verfahren zur Herstellung eines Tlntenstrahlkopfes nach Anspruch 14, bei dem die lichtempfindliche Harzschicht 
aus einem lichtempfindlichen Harz besteht, das eine chemische Struktur hat, die durch die folgende allgemeine 
Formel (II) wiedergegeben wird: 



(worin A eine Struktureinheit ist die vernetzt werden kann, R 3 eine Alkylgruppe Oder ein Halogenatom ist R4 eine 
Gruppe ist die aus der Gruppe ausgewahtt ist die aus Alkylgruppen, substituierten und nicht substituierten aro- 
matischen Ringen und heterocyclischen Ringen besteht, und m und n jeweils eine ganze Zahl bedeuten.) 

17. Verfahren zur Herstellung eines Tlntenstrahlkopfes nach Anspruch 15, bei dem die Deckharzschicht aus einem 
photochemisch hartbaren Harz besteht. 

18. Verfahren zur Herstellung eines Tlntenstrahlkopfes nach Anspruch 17, das ferner einen Schritt der Bildung einer 
AusstoBoffnung bei der Deckharzschicht umfaBt 
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19. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 18, bei dem die Bildung der AusstoBoffnung 
durch Trockenatzen unter Anwendung eines Sauerstoffplasmas durchgefuhrt wird. 

20. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 18, bei dem die Bildung der AusstoBoffnung 
durch Photolithographic durchgefuhrt wird. 

21 . Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1 8, bei dem die Bildung der AusstoBoffnung mit 
einem Excimer-Laser durchgefuhrt wird. 

22. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 15, bei dem die Deckharzschicht aus einem hit- 
zehartbaren Harz besteht. 

23. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 22, das ferner einen Schritt der Bildung einer 
AusstoBoffnung bei der Deckharzschicht umfaBt 

24. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 23, bei dem die Bildung der AusstoBoffnung 
durch Trockenatzen unter Anwendung eines Sauerstoffplasmas durchgefuhrt wird. 

25. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 23. bei dem die Bildung der AusstoBoffnung mit 
einem Excimer-Laser durchgefuhrt wird. 

26. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1, bei dem die lichtempfindliche Harzschicht 
aus einem lichtempf indlichen Harz besteht, das eine chemische Struktur hat, die durch die folgende allgemeine 
Formel (I) wiedergegeben wird: 



R 2 

(worin A eine Struktureinheit ist, die vernetzt werden kann, R 1 eine Alkylgruppe ist, R 2 eine Gruppe ist. die aus der 
Gruppe ausgewahlt ist, die aus Alkylgruppen, substituierten und nicht substituierten aromatischen Ringen und 
heterocyclischen Ringen besteht, und m und n jeweils eine ganze Zahl bedeuten.) 

27. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 26, bei dem die lichtempfindliche Harzschicht 
aus einem photochemisch vernetzbaren Harz besteht 

28. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 26. bei dem die lichtempfindliche Harzschicht 
aus einem thermisch vernetzbaren Harz besteht. 

29. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1, bei dem die licrrtempfindliche Harzschicht 
aus einem fichtempfindlichen Harz besteht, das eine chemische Struktur hat, die durch die folgende allgemeine 
Formel (II) wiedergegeben wird: 
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(worin A eine Struktureinheit ist die vernetzt werden kann, R 3 eine Alkytgruppe Oder ein Halogenatom ist R4 eine 
Gruppe ist die aus der Gruppe ausgewahrt ist, die aus Alkylgruppen, substttuierten und nicrrt substituierten aro- 
matischen Ringen und heterocyclischen Ringen besteht und m und n jeweils eine ganze Zahl bedeuten.) 

30. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 29, bei dem die lichtempfindliche Harzschicht 
aus einem photochemisch vernetzbaren Harz besteht 

20 31. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 29, bei dem die lichtempfindliche Harzschicht 
aus einem thermisch vernetzbaren Harz besteht 

Revendlcatlons 

25 1 . Precede pour la production d'une tete a jet d'encre comprenant un passage d'encre communiquant avec une sortie 
de decharge. el un element de generation d'energie destine a generer de I'energie utilisee pour decharger de 
I'encre depuis ladite sortie de decharge, ledit procede comprenant les etapes dans lesquelles : 

(i) on se procure un substrat portant ledit element de generation d'energie, 
30 (jj) on forme une couche photosensible constituee d'une resine photosenstole decomposable par un rayonne- 

ment ionisant ccntenant un motif structurel reticulable sur ledrt substrat de maniere a recouvrir ledit element 
de generation d'energie dispose sur ledit substrat 

(iii) on soumet ladite couche photosensible a un traitement de reticulation pour transformer ladite couche pho- 
tosensible en une couche photosensible reticulee, 
35 (iv) on forme une couche de resine de rev&tement sur ladite couche photosensible reticulee. 

(v) on fait durcir ladite couche de resine de revetemerrt, 

(vi) on irradie d'un rayonnement ionisant ladite couche photosensible reticulee a travers ladite couche de 
resine de revetemerrt durcie pour decomposer et solubiliser ladite couche photosensible reticul6e af in de con- 
tribuer a la formation dudit passage pour I'encre. et 

40 (vii) on soumet a une elution ladite couche photosensible reticulee irradiee avec ledit rayonnement ionisant 

pour former ainsi ledit passage pour I'encre communiquant avec la sortie de decharge. 

2. Proced6 pour la production d'une tSte a jet d'encre selon la revendication 1, qui comprend en outre une etape 
dlrradiation avec un rayonnement ionisant uniquement d'une partie predeterrrrinee de la couche photosensible reli- 

45 culee qui ne corrtrtoue pas a la forrration du passage d'encre pour solubiliser Iac5te partie predeterminee avant la 
formation de la couche de resine de revetemerrt, et une etape d'elution de ladite partie predeterminee autre que la 
partie restante de la couche photosensible reticulee non irradi6e par ledit rayonnement ionisant 

3. Procede de production d'une t&te a jet cTencre selon la revendication 2, dans lequel la couche de resine de rev§te- 
50 merit est formee au moyen cfune enduction au solvarrt. 

4. Procede de production d'une tete a jet cTencre selon la revereJication 2, dans lequel la couche de resine photosen- 
sible est constituee d'une resine photosenstole ayant une structure chimique representee par la formule generale 
suivante(l) : 

55 
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(dans laquelle A est un motif structure! pouvant etre reticule, R 1 est un groupe alkyle, Rj> est un groupe choisi dans 
le groupe constitue de groupes alkyle, de noyaux aromatiques substitues et non substitues et de noyaux heterocy- 
cliques, et m et q sont, respectivement. un entier). 

5. Precede de production d'une tete a jet d'encre selon la revendication 3, dans lequel la couche de resine de revete- 
ment est constituee d'une resine durcissable. 

6. Precede de production d'une tete a jet d'encre selon la revendication 5, qui comprend en outre une etape de for- 
mation d'une sortie de decharge dans la couche de resine de revetement 

7. Precede de production d'une tete a jet d'encre selon la revendication 6, dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'une attaque chimique a sec utilisant un plasma d'oxygene. 

8. Precede de production d'une tete a jet d'encre selon la revendication 6, dans lequel la formation de la sortie de 
decharge est effectuee par photolithographie. 

9. Precede de production d'une tete a jet d'encre selon la revendication 6. dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'un laser a excimere. 

1 0. Precede de production d'une tete a jet d'encre selon la revendication 3. dans lequel la couche de resine de revete- 
ment est constituee d'une resine thermodurcissable. 

11- Precede de production d'une tete a jet d'encre selon la revendication 10, qui comprend en outre une etape de for- 
mation d'une sortie de decharge dans la couche de resine de revetement 

1 2. Precede de production d'une tete a jet d'encre selon la revendication 1 1 , dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'une attaque chimique a sec utilisant un plasma d'oxygene. 

1 3. Precede de production d'une tete a jet d'encre selon la revendication 1 1 , dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'un laser a excimere. 

14. Precede de production d'une tete a jet d'encre selon la revendication 1, dans lequel I'irradiation par un rayonne- 
ment lomsant dans I'etape (vi) est effectuee uniquement sur une partie predetermine de ta couche photosensible 
reticulee qui contribue a la formation du passage d'encre pour solubiliser ladite partie predetermines 

15. Precede de production d'une tete a jet d'encre selon la revendication 1. dans lequel la formation de la couche de 
resine de revetement est effectuee par enduction au solvant 

16. Precede de production d'une tete a jet d'encre selon la revendication 14, dans lequel la couche de resine photo- 
sensible est constituee d'une resine photosensible ayant une structure chimique representee par la formule aene- 
ralesuivante(ll) : 
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(dans laquelle A est un motif structure! pouvant etre reticule. R3 est un groupe alkyle ou un atome d halogene, R 4 
est un groupe choisi dans le groupe constitue de groupes alkyle, de noyaux aromatiques substitues et non substi- 
20 tues, et de noyaux heterocycliques, et m et q sont, respectivement, un entier). 

17. Procede de production d'une tete a jet d'encre selon la revendication 15, dans lequel la couche de resine de reve- 
tement est constituee d'une resine photodurcissable. 

25 18. Procede de production d'une tete a jet d'encre selon la revendication 17, qui comprend en outre une etape de for- 
mation d'une sortie de decharge dans la couche de resine de revetement 

19. Procede de production d'une tete a jet d'encre selon la revendication 18, dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'une attaque chimique a sec utilisant un plasma d'oxygene. 

30 

20. Procede de production d'une tete a jet d'encre selon la revendication 18, dans lequel la formation de la sortie de 
decharge est effectuee par photolithographie. 

21. Procede de production d'une tete a jet d'encre selon la revendication 18, dans lequel la formation de la sortie de 
35 decharge est effectuee au moyen d'un laser a excimere. 

22. Procede de production d'une tete a jet d'encre seion la revendication 15, dans lequel la couche de resine de reve- 
tement est constituee d'une resine thermodurcissable. 

40 23. Procede de production d'une tete a jet d'encre selon ta revendication 22, qui comprend en outre une etape de for- 
mation d'une sortie de decharge dans ta couche de resine de revetement. 

24. Procede de production d'une tete a jet d'encre selon la revendication 23, dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'une attaque chimique a sec utilisant un plasma d'oxygene. 

45 

25. Procede de production d'une t&te a jet d'encre selon la revendication 23, dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'un laser a excimere. 

26. Procede de production d'une tete a jet cTencre selon la revendication 1 , dans lequel la couche de resine photosen- 
50 stole est constituee d'une resine photosenstole ayant une structure chimique representee par la formule generale 

suivante (0 • 



55 



29 



EP 0 734 866 B1 



I 

(I) 

I 

10 0=C 

l 

15 ^ 

(dans iaquelle A est un motif structure! pouvant Stre reticule, Rj est un groupe alkyle, R 2 est un groupe choisi dans 
le groupe constitue de groupes alkyle, de noyaux aromatiques substitues et non substitues, et de noyaux hetero- 
20 cycliques, et m et n sont, respectivement un entier). 

27. Procede de production d'une tete a jet d'encre selon la revendication 26, dans lequel ta couche de resine photo- 
sensible est constitute d'une resine photoreticulable. 

25 28. Procede de production d'une tete a jet d'encre selon la revendication 26. dans lequel la couche de resine photo- 
sensible est constitute d'une resine thermoreticulable. 

29. Procede de production d'une tete a jet d'encre selon la revendication 1 , dans lequel la couche de resine photosen- 
sible est constitute d'une resine photosensible ayant une structure chimique representee par la formule generate 
30 suivante (II) : 

R 3 
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(dans Iaquelle A est un motif structurel pouvant ttre reticule, R 3 est un groupe alkyle ou un atome d'halogene, R4 
est un groupe choisi dans le groupe constitue de groupes alkyle, de noyaux aromatiques substitues et non substi- 
50 tuts, et de noyaux heterocycliques, et m et n sont, respectivement, un entier). 

30. Procede de production d'une tete a jet d'encre selon la revendication 29. dans lequel la couche de resine photo- 
sensible est constitute d'une resine photoreticulable. 

55 31. Procede de production d'une tete a jet d'encre selon la revendication 29, dans lequel la couche de resine photo- 
sensible est constitute d'une resine thermoreticulable. 
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